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Abstract 



PROBLEM TO BE SOLVED: To perform molding of a bearing surface having an inclination- 
K form dynamic groove through simple equipment with the reduced number of processes, and 
i with high precision. 

SOLUTION: After a sintered, metallic material V is registered with the upper surface of a die 
20 and arranged, an upper punch 22 and a core rod 21 are lowered. The sintered metallic 
material 1 1 is pressed in a die 20 and further pressed against a lower punch 23 and 
pressurized from a vertical direction. The sintered metallic elements V receives a press force 
from a die 20 and upper and lower punches 22 and 23 and is brought into deformation, an 
inner peripheral surface is pressurized by the molding tool 21 a of a core rod 21 , plastic fluid is 
generated and bites the molding tool 21 a. This constitution transfers the shape of the molding 
tool 21 a on the inner peripheral surface of the sintered metallic material 1 1 and molds a bearing 
V. surface having a dynamic pressure groove. 
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Epitome 



(57) [Abstract] 

[Technical problem] With simple equipment, it is a small man day and fabrication of 
the bearing surface which has the dynamic pressure slot of the letter of an 
inclination is performed with a sufficient precision. 

[Means for Solution] After carrying out alignment of sintered-metal material 1' to 
the upper surface of a die 20 and arranging it on it, top punch 22 and a core rod 21 
are dropped, sintered-metal material 1' is pressed fit in a die 20, and it pushes 
against bottom punch 23 further, and pressurizes from the upper and lower sides. In 
response to pressure force, a lifting and inner skin are pressurized by die 21a of a 
core rod 21 in deformation from a die 20 and vertical punch 22-23, and sintered- 
metal material 1' starts plastic flow, and bites die 21a. Thereby, a configuration of 
die 21a is imprinted by inner skin of sintered-metal material V, and the bearing 
surface which has a dynamic pressure slot of a letter of an inclination is fabricated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A porous bearing main part with which the bearing surface which has a 
dynamic pressure slot of a letter of an inclination in inner skin was formed An oil 
held by impregnation of a lubricating oil or lubricating grease in pore inside the 
above-mentioned bearing main part Are the manufacture method of a dynamic 
pressure mold porosity oilless bearing equipped with the above, and a die which has 
the 2nd shaping section for fabricating the 1st shaping section for fabricating a 
formation field of a dynamic pressure slot in the above-mentioned bearing surface 
and fields other than a formation field of a dynamic pressure slot is inserted in inner 
skin of a cylinder-like porosity material. It is characterized by including a production 



process which carries out coincidence shaping of a formation field of a dynamic 
pressure slot in the above-mentioned bearing surface, and the other field in inner 
skin of the above-mentioned porosity material by applying pressure force to the 
above-mentioned porosity material, and pressurizing inner skin of the above- 
mentioned porosity material at the above-mentioned die. 

[Claim 2] A manufacture method of a dynamic pressure mold porosity oilless bearing 
according to claim 1 that the above-mentioned porosity material is formed with a 
sintered metal. 

[Claim 3] A manufacture method of a dynamic pressure mold porosity oilless bearing 
according to claim 2 that the above-mentioned sintered metal uses copper, iron, or 
its both as a principal component. 

[Claim 4] A manufacture method of a dynamic pressure mold porosity oilless bearing 
according to claim 1, 2, or 3 which releases the above-mentioned die from mold from 
inner skin of the above-mentioned porosity material using springback of the above- 
mentioned porosity material by canceling the above-mentioned pressure force after 
fabricating the above-mentioned bearing surface. 

[Claim 5] A porous bearing main part with which the bearing surface which has a 
dynamic pressure slot of a letter of an inclination in inner skin was formed An oil 
held by impregnation of a lubricating oil or lubricating grease in pore inside the 
above-mentioned bearing main part Are the manufacture method of a dynamic 
pressure mold porosity oilless bearing equipped with the above, and a die which has 
the 2nd shaping section for fabricating the 1st shaping section for fabricating a 
formation field of a dynamic pressure slot in the above-mentioned bearing surface 
and fields other than a formation field of a dynamic pressure slot is used as an inner 
mold. It is characterized by including a production process which carries out 
coincidence shaping of a formation field of a dynamic pressure slot in the above- 
mentioned bearing surface, and the other field in inner skin of the above-mentioned 
compression-molding object with the above-mentioned die at the same time it 
fabricates a cylinder-like compression-molding object from a powder material with 
compression molding. 

[Claim 6] A manufacture method of a dynamic pressure mold porosity oilless bearing 
according to claim 5 that the above-mentioned powder material is a powder metal 
material. 

[Claim 7] A manufacture method of a dynamic pressure mold porosity oilless bearing 
according to claim 6 that the above-mentioned powder metal material uses copper, 
iron, or its both as a principal component. 

[Claim 8] A manufacture method of a dynamic pressure mold porosity oilless bearing 
according to claim 5, 6, or 7 which releases the above-mentioned die from mold from 
inner skin of the above-mentioned compression-molding object using springback of 
the above-mentioned compression-molding object by canceling compression- 
molding force after fabricating the above-mentioned compression-molding object. 



[Claim 9] A dynamic pressure mold porosity oilless bearing manufactured by the 
manufacture method given in any of claim 1 - claim 8 they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] While this invention carries out 
impregnation of a lubricating oil or the lubricating grease to the bearing main part 
which consists of porosity objects, such as a sintered metal, and gives a self- 
lubrication function to it It is related with the dynamic pressure mold porosity oilless 
bearing which carries out non-contact support of the sliding surface of a shaft by 
the lubricating oil film formed of a dynamic pressure operation of a dynamic pressure 
slot. Especially like the device by which high rotation precision is demanded under a 
high speed and the spindle motors for DVD-ROM, such as a spindle motor the 
object for the polygon mirrors of a laser beam printer (LBP), and for magnetic disk 
drives (HDD etc.) When a disk appears, it is suitable for bearing, such as a device 
which a big imbalance load acts and is driven at high speed. 
[0002] 

[Description of the Prior Art] Much more improvement and low-costHzing of 
rotationability are called for, and transposing bearing of a spindle to a porosity oilless 
bearing from anti-friction bearing is considered as a means for it by the small spindle 
motor of the above information-machines-and-equipment relation. However, since a 
porosity oilless bearing is a kind of a cylindrical bearing, when the eccentricity of a 
shaft is small, it has the defect which unstable oscillation tends to generate and the 
so-called HOWARU around which sways at the rate of one half of rotational speed, 
and it turns tends to generate. Then, to establish dynamic pressure slots, such as a 
herringbone form and a spiral form, in the bearing surface, to make a lubricating oil 
film form in a bearing clearance according to an operation of the dynamic pressure 



slot accompanying rotation of a shaft, and to carry out non-contact support of the 
shaft is tried conventionally (dynamic pressure mold porosity oilless bearing). 
[0003] As conventional technology in which the dynamic pressure slot was formed 
to the bearing surface of a porosity oilless bearing, the thing of a publication is in 
utility model public notice Showa 63 year 19627 No. Technology given [ this ] in a 
number performs surface powdery-substance-to-fling-in-the-eyes processing to 
the formation field of the dynamic pressure slot in the bearing surface, and seals the 
formation field of a dynamic pressure slot. Moreover, the method of pressurizing a 
ball at material inner skin and carrying out plastic working of the formation field of a 
dynamic pressure slot is learned, inserting in the inner skin of a bearing material the 
fixture of the shape of a shaft which carried out array maintenance of two or more 
hard balls at circumference regular intervals, and giving screw motion to a ball by 
rotation of a fixture and delivery rather than a bearing material, as the shaping 
method of the dynamic pressure slot in the bearing surface, (JP.2541208.B). 
[0004] 

[Problem(s) to be Solved by the Invention] The following troubles arise with the 
configuration indicated by utility model public notice Showa 63 year 1 9627 No. First, 
since sealing of the formation field of a dynamic pressure slot is carried out 
completely, in the field, circulation of the oil which is the greatest feature of a 
porosity oilless bearing is checked. Therefore, the oil which once oozed out to the 
bearing clearance will be stuffed into the shaft-orientations center section of the 
bearing surface by operation of a dynamic pressure slot, and will remain there 
according to it. Since the big shear operation within a bearing clearance is working, 
the oil which remained in the bearing clearance with the shearing force and frictional 
heat is in the orientation in which is easy to denaturalize and oxidation degradation 
is rash with a temperature rise. Therefore, a bearing life becomes short. Although 
coating besides plastic working etc. is listed next as other means to perform surface 
powdery-substance-to-flingHn-the-eyes processing, it is very difficult to make 
thickness of a coating coat thinner than a channel depth, and to give the coating 
coat which is several micrometers only to the formation field of a dynamic pressure 
slot. 

[0005] Moreover, by the method indicated by JP,2541208,B, since material upheaval 
takes place in the field which adjoins a dynamic pressure slot at the time of shaping, 
it is necessary to carry out removal processing of this with a lathe or a reamer 
(patent public presentation 8 [ Heisei ] No. 232958 per year). Therefore, a 
manufacture man day increases. Moreover, since the rotation drive and delivery 
device of a fixture are required, a manufacturing facility becomes complicated. 
Furthermore, since it is necessary to fix a bearing material by the chuck, the bearing 
surface deforms according to the chuck force, or deviation arises in coaxiality with a 
peripheral face. 

[0006] The purpose of this invention is to secure circulation of the suitable oil 
between the interior of a bearing main part and a bearing clearance, control 



deterioration of the oil in a bearing clearance, and raise a bearing life while offering 
the manufacture method that it is simple equipment, and it is a small man day and 
fabrication of the bearing surface which has the dynamic pressure slot of the letter 
of an inclination can be performed with a sufficient precision. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
this invention inserts in inner skin of a cylinder-like porosity material a die which has 
the 2nd shaping section for fabricating the 1 st shaping section for fabricating a 
formation field of a dynamic pressure slot in the bearing surface, and fields other 
than a formation field of a dynamic pressure slot. It considered as a configuration 
which carries out coincidence shaping of a formation field of a dynamic pressure slot 
in the bearing surface, and the other field at inner skin of a porosity material by 
applying pressure force to a porosity material and pressurizing inner skin of a 
porosity material at a die. Or while fabricating a cylinder-like compression-molding 
object from a powder material with compression molding by using the above- 
mentioned die as an inner mold, it considered as a configuration which carries out 
coincidence shaping of a formation field of a dynamic pressure slot in the bearing 
surface, and the other field with a die at inner skin of a compression-molding object. 
Mold release of the above-mentioned die can be performed using springback of a 
compression-molding object by canceling compression-molding force, using 
springback of a porosity material by canceling the above-mentioned pressure force. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained. 

[0009] Drawing 1 has illustrated one gestalt of the dynamic pressure mold porosity 
oilless bearing manufactured by the manufacture method of this invention. This 
porosity oilless bearing 1 enables non-contact support of the rotation of the spindle 
shaft 4 which carries out high-speed rotation by the example magnetism between 
Rota 2 and a stator to housing 5 in the scanner motor of a laser beam printer as 
shown in drawing 2 . 

[0010] The porosity oilless bearing 1 consists of porous bearing main part 1a and an 
oil held by the impregnation of a lubricating oil or lubricating grease in the pore of 
bearing main part 1a. For bearing main part 1a, it is formed with copper, iron, or the 
sintered metal that uses the both as a principal component, copper is contained 20 
to 95% of the weight desirably, and density is 3 6.4-7.2g/cm. It is formed so that it 
may become. As the quality of the material of bearing main part 1a, what used cast 
iron, synthetic resin, the ceramics, etc. as sintering or the porosity object which 
carries out foaming and has much pores may be used. 

[001 1] Bearing surface 1b which counters the inner skin of bearing main part 1a 
through the peripheral face and bearing clearance of a shaft which should be 
supported is formed, and dynamic pressure slot 1c of the letter of an inclination is 
formed in the bearing surface 1b. The 1st field ml which arranged two or more 



dynamic pressure slot 1c toward which bearing surface 1b in this operation gestalt 
inclined in one side to shaft orientations to the circumferencial direction, It is 
isolated from the 1st field ml to shaft orientations, and consists of annular smooth 
fields n located between the 2nd field m2 which arranged two or more dynamic 
pressure slot 1c which inclined on another side to shaft orientations to the 
circumferencial direction, and the 1st field ml and the 2nd field m2. The back of 1d 
of the 1st field ml (field between dynamic pressure slot 1c) and the back of 1d of 
the 2nd field m2 (field between dynamic pressure slot 1c) are following the smooth 
field n, respectively. Dynamic pressure slot 1c of the 1st field ml and dynamic 
pressure slot 1 c of the 2nd field m2 are bilateral symmetry to the shaft-orientations 
center line of bearing surface 1b. Surface puncturing is distributed over bearing 
surface 1b over all fields including the formation field of dynamic pressure slot 1c, an 
oil is mainly circulated between the interior of bearing main part 1a, and a bearing 
clearance through surface puncturing of bearing surface 1b, and it has composition 
which carries out non-contact support of the peripheral face of a shaft to bearing 
surface 1b. for example, surface hole density — the 1st field ml and the 2nd field 
m2 — setting — 5 - 40% of range — desirable — 5 - 20% of range — setting up — 
the smooth field n — setting — 2 - 30% of range — it can be desirably set as 2 - 
10% of range. Moreover, surface hole density of the smooth field n can be made 
smaller than the surface hole density of the 1st field ml and the 2nd field m2. Here, 
the area rate of surface puncturing that say the portion to which the pore of 
porosity body tissue carried out the opening of "the surface puncturing" to the 
outside surface, and "surfece hole density" occupies it in the unit area of an outside 
surface is said. 

[0012] If relative rotation arises between bearing main part 1a and a shaft, since the 
oil in a bearing clearance will be drawn in the 1st field ml and the 2nd field m2 by 
the reverse sense towards the smooth field n by dynamic pressure slot 1c by which 
inclination formation was carried out, respectively and an oil will be brought together 
in the smooth field n, the oil film pressure in the smooth field n is heightened. 
Therefore, the formation effect of a lubricating oil film is high. And since it becomes 
the back face to which the smooth field n supports a shaft in addition to the back of 
1d, a back-face product is expanded and bearing rigidity is raised. The ratio r of the 
shaft-orientations width of face of the smooth field n is good desirably the range of 
r=0.1-0.6, and to set it as the range of r=0.2-0.4, when bearing width of face is set 
to 1. In addition, the continuation configuration of shaft orientations as shown in 
drawing 3 is [ that what is necessary is just the configuration which inclined to shaft 
orientations ] sufficient as dynamic pressure slot 1c, or a spiral configuration is 
sufficient as it (it does not have an annular smooth field in this case.). 
[0013] Drawing 4 shows the flow of the oil O in the shaft-orientations cross section 
at the time of supporting a shaft 4 by the porosity oilless bearing 1 of the above- 
mentioned configuration. With rotation of a shaft 4, the oil O held in the pore inside 
bearing main part 1a oozes out to a bearing clearance from shaft-orientations both 



sides and near the chamfer section bearing surface 1b, and is further drawn by the 
dynamic pressure slot towards the center of shaft orientations of a bearing 
clearance. The pressure of the oil film by which it is placed between bearing 
clearances is heightened by drawingHn operation (dynamic pressure operation) of 
the oil 0, and a lubricating oil film is formed of it. With the lubricating oil film 
(lubricating oil film formed of a dynamic pressure operation of a dynamic pressure 
slot) formed in this bearing clearance, non-contact support of the shaft 4 is carried 
out to bearing surface 1b, without producing unstable oscillation, such as HOWARU. 
With the developed pressure accompanying rotation of a shaft 4, the oil 0 which 
oozed out to the bearing clearance mainly circulates through the interior of return 
and bearing main part 1a inside bearing main part 1a from surface puncturing of 
bearing surface 1b, and oozes out from bearing surface 1b and near the chamfer 
section to a bearing clearance again. 

[0014] Bearing main part 1a of the porosity oilless bearing 1 shown in drawing 1 can 
press copper, iron, or the metal powder that uses the both as a principal component, 
and can perform and manufacture sizing -> rotation sizing -> bearing surface 
fabrication as opposed to sintered-metal material V of the shape of a cylindrical 
shape as shown in drawing 12 which calcinated further and was obtained. 
[0015] A sizing production process is a production process which performs sizing of 
the peripheral face of sintered-metal material 1\ and inner skin, and it presses a 
sizing pin (cross-section round shape) fit in inner skin while it presses the peripheral 
face of sintered-metal material V fit in a cylinder-like die. A rotation sizing 
production process is a production process which performs sizing of inner skin, 
pressing fit in the inner skin of sintered-metal material V the sizing pin (cross 
section thing which carried out flat processing of the peripheral face of a circular pin 
partially, and left the circle portion to ******, such as the circumference) of a 
cross-section abbreviation polygon, and rotating this. A bearing surface forming 
cycle is a production process which carries out coincidence shaping of the formation 
field of dynamic pressure slot 1c of bearing surface 1b, and the other field (the back 
of 1d, and the annular smooth field n) by pressurizing the die of the configuration 
corresponding to bearing surface 1b of finished-product 1a at the inner skin of 
sintered-metal material V which performed the above sizing processings. This 
production process is as follows, for example. 

[0016] Drawing 5 has illustrated the outline structure of the shaping equipment used 
by the bearing surface forming cycle, this — equipment — a sintered metal — a 
material — one — ' — a peripheral face — pressing fit — a cylinder — ** — a die 

— 20 — a sintered metal — a material — one — ' — inner skin — fabricating — a 
core rod — 21 — a sintered metal — a material — one — ' — both ends — a field 

— the upper and lower sides — a direction — from — pressing down — the upper 
and lower sides — punch — 22 — 23 — being main — an element — ****** — 
constituting — having . As shown in drawing 5 (b), die 21a of the shape of 
irregularity corresponding to the configuration of bearing surface 1b of a finished 



product is prepared in the peripheral face of a core rod 21. The amount of [ of die 
21a / 21 a1 ] heights fabricate the field of dynamic pressure slot 1c in bearing 
surface 1b, and the amount of [ 21a2 ] crevice fabricates fields other than dynamic 
pressure slot 1c (the back of 1d, and the annular smooth field n). Although the level 
difference (depth H) for a part for the heights 21 a1 in die 21a and a crevice 21 a2 is 
comparable (for example, about 2-5 micrometers) as the depth of dynamic pressure 
slot 1c in bearing surface 1b and minute, in the drawing, it exaggerates considerably 
and it is illustrated. 

[001 7] In the condition before the press fit to a die 20, the bore crevice T is 
between the inner skin of sintered-metal material 1\ and die 21a (they are criteria 
about a part for heights 21 a1) of a core rod 21. The magnitude of the bore crevice T 
(the amount of diameters) is 50 micrometers. The press fit cost (outer-diameter 
interference S: the amount of diameters) to the die 20 of the peripheral face of 
sintered-metal material 1' is 150 micrometers. 

[0018] After carrying out alignment of sintered-metal material Y to the upper 
surface of a die 20 and arranging it on it, as shown in drawing 6 , top punch 22 and a 
core rod 21 are dropped, sintered-metal material Y is pressed fit in a die 20, and it 
pushes against bottom punch 23 further, and pressurizes from the upper and lower 
sides. 

[0019] As for sintered-metal material 1', in response to the pressure force, a lifting 
and inner skin are pressurized by die 21a of a core rod 21 in deformation from a die 
20 and vertical punch 22-23. The outer-diameter interference S and the surface 
portion from inner skin to the predetermined depth which spreads abbreviation etc. 
on a difference with the bore crevice T are pressurized by die 21a of a core rod 21, 
and the amount of pressurization of inner skin starts plastic flow, and bites die 21a. 
Thereby, the configuration of die 21a is imprinted by the inner skin of sintered-metal 
material 1\ and bearing surface 1b is fabricated by the configuration and size which 
are shown in drawing 1 (sizing also of the peripheral face of sintered-metal material 
T is carried out to coincidence.). 

[0020] After shaping of bearing surface 1b is completed, as shown in drawing 9 , in 
the condition [ having inserted the core rod 21 in sintered-metal material V ], it 
interlocks, bottom punch 23 and a core rod 21 are raised (condition of drawing 9 **), 
and sintered-metal material 1' is extracted from a die 20 (condition of drawing 9 **). 
A core rod 21 can be sampled from the inner skin of sintered-metal material 1', 
without breaking down dynamic pressure slot 1c, since springback will arise in 
sintered-metal material Y and the inside diameter will be expanded (refer to drawing 
7 ), if sintered-metal material Y is extracted from a die 20 (condition of drawing 9 
**). Thereby, bearing main part 1a is completed, in addition, in the manufacturing 
process of the usual cylindrical bearing (oil impregnated sintered bearing which does 
not have a dynamic pressure slot in the bearing surface) a condition [ having 
pressed sintered-metal material 1" fit in die 20', after performing sizing of the 
bearing surface (inner skin), as shown in drawing 8 ] — sizing pin 2Y — {cross- 



section circular: — it does not have die 21a as shown in drawing 5 (b). It is made to 
go up and extracts from the inner skin of sintered-metal material 1 ", and he pushes 
up sintered-metal material 1 " by bottom punch 23', and is trying to take out from 
die 20' after that. If this procedure is used for shaping of the bearing surface which 
has the dynamic pressure slot of the letter of an inclination, in case a sizing pin 
(core rod) will be sampled from the inner skin of a sintered-metal material, the 
configuration of a dynamic pressure slot will be broken down. 

[0021] Relation with the bore crevice T, and the outer-diameter interference S and 
the amount of springbacks when performing the bearing surface forming cycle 
mentioned above to with bore phi 3, outer-diameter phi 6, and a width of face of 
3mm sintered-metal material V to drawing 10 is shown. If a fixed correlation is 
between the bore crevice T, and the outer-diameter interference S and the amount 
of springbacks and the bore crevice T and the outer-diameter interference S are 
specified as shown in this drawing, you can understand that the amount of 
springbacks at that time is also specified, since according to the experiment 
sintered-metal material 1' was sampled from the core rod 21 in predetermined depth 
H (the depth of dynamic pressure slot 1c and abbreviation of which 2 micrometers - 
3 micrometershaping is done — equal.), without breaking down dynamic pressure 
slot 1c when setting the amount of springbacks as 4-5-micrometer (amount of 
diameters) degree, it is desirable to set up the bore crevice T and the outer- 
diameter interference S so that the amount of springbacks of this amount may be 
obtained. In addition, although it can release from mold without making die 21a 
interfere in the inner skin of sintered-metal material 1' when the amount of radii of 
the amount of springbacks of sintered-metal material 1' is larger than depth H Even 
if the amount of radii of the amount of springbacks of sintered-metal material 1' is 
smaller than depth H and it is the case where die 21a interferes in the inner skin of 
sintered-metal material Y somewhat What is necessary is to add the amount of 
diameter expansion by the material elasticity of sintered-metal material 1' (the 
amount of radii), and just to be able to release die 21a from mold from the inner skin 
of sintered-metal material 1', without breaking down dynamic pressure slot 1c. 
Therefore, a size setup based on the above-mentioned experimental result is an 
example, and this invention is not restrictively interpreted by this. 
[0022] In addition, after the forming cycle of bearing surface 1b is completed, you 
may size bearing surface 1b using the usual sizing pin (cross-section round shape). 
In this case, the surface hole density of these fields becomes smaller than the 
surface hole density of the formation field of dynamic pressure slot 1c by carrying 
out sizing of the back of 1d and the smooth field n in bearing surface 1b by the 
sizing pin. Moreover, in the forming cycle of the bearing surface, it is also possible to 
fabricate only the formation field of a dynamic pressure slot with a die, and to finish 
fields other than the formation field of a dynamic pressure slot after that by sizing 
(cross section a circular sizing pin use) or rotation sizing (cross section the sizing 
pin which carried out flat processing of the peripheral face of a circular pin partially, 



and left the circle portion to ******, such as the circumference, use). 
[0023] Bearing main part 1a is manufactured through the above production 
processes, and if impregnation of a lubricating oil or the lubricating grease is carried 
out to this and an oil is made to hold, the dynamic pressure mold porosity oilless 
bearing 1 of the gestalt shown in drawing 1 will be completed. 

[0024] The comparative experiments of the axial deflection engine performance were 
conducted using the cylindrical bearing (oil impregnated sintered bearing which does 
not have a dynamic pressure slot in the bearing surface), and the dynamic pressure 
mold porosity oilless bearing (oil impregnated sintered bearing) manufactured by the 
above-mentioned method. An experiment includes trial bearing in a CD-ROM system 
motor as shown in drawing 1 3 , mounts commercial CD, and measures the axial 
deflection over a rotational frequency. The result is shown in drawing 1 1 . Compared 
with a cylindrical bearing, he can understand that the dynamic pressure mold 
porosity oilless bearing of an operation gestalt is effective in control of an axial 
deflection also from this drawing. 

[0025] The above-mentioned operation gestalt can also perform bearing surface 
shaping in a foaming production process, although bearing surface shaping is 
performed to sintered-metal material 1\ After foaming inserts the foaming pin used 
as an inner mold inside a dies body and is filled up with a powder material between 
an inner mold and a dies body, it is a production process which carries out 
pressurization compression at shaft orientations and which is fabricated in the shape 
of a cylinder. In this foaming production process, the bearing surface of a 
configuration as shown [ foaming and coincidence ] in the inner skin of mold goods 
(compression-molding object) at drawing 1 can be fabricated by forming the die as 
shown in the peripheral" face of a foaming pin at drawing 5 (b). Moreover, if the 
compression-molding force is removed after pressurization compression, mold goods 
(compression-molding object) can be extracted from a foaming pin using the 
springback of mold goods (compression-molding object), and the configuration of the 
bearing surface will not collapse at this time. A powder material is a metal powder 
material, for example, uses copper, iron, or its both as a principal component. The 
mold goods after foaming are produced commercially through a sizing production 
process, the impregnation production process of an oil, etc., after calcinating. 
[0026] Although the case where the die of the bearing surface is released from mold 
using the springback of a porosity material or a compression-molding object is 
illustrated in the above explanation, a die is elastically made into the structure in 
which ****** is possible (for example, let a die be the block construction by the 
slit), and the diameter of a die is made to reduce elastically and you may make it 
release it from mold after shaping of the bearing surface. Moreover, according to the 
configuration (configuration of a dynamic pressure slot) of the bearing surface, the 
bearing surface of various configurations can be similarly fabricated by changing the 
configuration of a die. Furthermore, also when it is isolated to shaft orientations and 
forms two or more bearing surfaces in the inner skin of one bearing main part, 



coincidence shaping of two or more bearing surfaces can be carried out by using for 
a peripheral face the core rod and foaming pin which isolated and formed two or 
more dice in shaft orientations. 
[0027] 

[Effect of the Invention] Since coincidence shaping of all the fields of the bearing 
surface is carried out using the die which has the 2nd shaping section for fabricating 
the 1 st shaping section for fabricating the formation field of a dynamic pressure slot, 
and fields other than the formation field of a dynamic pressure slot according to this 
invention, with simple equipment, it is a small man day and fabrication of the bearing 
surface which has the dynamic pressure slot of the letter of an inclination can be 
performed with a sufficient precision. Moreover, since it is also possible to perform 
foaming of a bearing main part and bearing surface shaping to coincidence, it is 
advantageous also in respect of improvement in productivity, and cost reduction. 
[0028] While the dynamic pressure mold porosity oilless bearing manufactured by the 
manufacture method of this invention has a high shaping precision of the bearing 
surface, its formation effect of a lubricating oil film is high since surface puncturing 
is distributed over all the fields of the bearing surface which moreover includes the 
formation field of a dynamic pressure slot and circulation of the suitable oil between 
the interior of a bearing main part and a bearing clearance is secured, and it has 
fitness and the stable bearing function, it has a high endurance life. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the drawing of longitudinal section showing one gestalt of the 
dynamic pressure mold porosity oilless bearing manufactured by the manufacture 
method of an operation gestalt. 

[Drawing 2] It is the drawing of longitudinal section showing the motor incorporating 
a porosity oilless bearing notionally. 



[Drawing 3] It is the drawing of longitudinal section showing other operation 
gestalten of a dynamic pressure mold porosity oilless bearing. 
[Drawing 4] It is drawing showing typically the flow of the oil in the shaft- 
orientations cross section at the time of carrying out non-contact support of the 
shaft by the dynamic pressure mold porosity oilless bearing. 
[Drawing 5] The drawing of longitudinal section showing the outline of the shaping 
equipment which uses drawing 5 (a) for the fabrication of the bearing surface, and 
drawing 5 (b) are the side elevations showing the die which fabricates the bearing 
surface. 

[Drawing 6] It is drawing showing the forming cycle of the bearing surface. 
[Drawing 7] It is drawing showing the forming cycle of the bearing surface. 
[Drawing 8] It is drawing showing the forming cycle of the bearing surface in the 
conventional cylindrical bearing. 

[Drawing 9] It is drawing showing the forming cycle of the bearing surface of an 
operation gestalt. 

[Drawing 1 0] It is drawing showing the relation between a bore crevice and an outer- 
diameter crevice, and the amount of springbacks. 

[Drawing 1 1] It is drawing showing the result of having carried out the comparative 
study of the axial deflection at the time of using the conventional cylindrical bearing 
and the dynamic pressure mold porosity oilless bearing of an operation gestalt 
[Drawing 1 2] It is the drawing of longitudinal section showing a sintered-metal 
material. 

[Drawing 13] It is the drawing of longitudinal section showing notionally the 
experimental device used for the comparative study of an axial deflection. 
[Description of Notations] 

1 Dynamic Pressure Mold Porosity Oilless Bearing 

1a Bearing main part 

1b Bearing surface 

1c Dynamic pressure slot 

21a Die 
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